This NIEHS-sponsored workshop highlighted the advances in environmental health research being made by using marine and freshwater model systems to add greater definition to the roles of genetic and environmental factors in disease. Workshop participants considered human health problems, features of marine and freshwater models that facilitate studies of these problems, and obstacles to taking full advantage of these models. Cancer, developmental defects, and neurological disorders affecting humankind are being clarified by studies that use these model systems to probe the genetic and environmental components of disease. The features of the models that facilitate these studies include simplicity, relatively low cost to generate statistically valid results, wide range of sensitivities, short development times, and ease of generating and maintaining useful mutant or genetically engineered strains. The primary obstacles to be overcome are lack of institutional infrastructure and lack of appreciation among the scientific community of the advantages inherent in use of these models. Workshop participants recommended the creation of localized supportive infrastructure and regional centers of expertise to train and educate researchers in the use of these models, and the communication of these results.
Organized by the five NIEHS Marine/ Freshwater Biomedical Sciences Centers, the workshop convened at the NIEHS Conference Center in Research Triangle Park, North Carolina, on 20-21 April 1998. Educators, researchers, students, physicians, and administrators gathered to discuss the challenges and opportunities involved in using marine and freshwater organisms in environmental health research. Overviews of agency perspectives and research needs set The presentations at the workshop covered uses of marine/freshwater models that represent organisms closely related to humans as well as organisms with distinctive biochemical pathways. With this broad diversity of form and function, it was agreed that appropriate models can potentially be chosen for a wide range of environmental health questions. It was concluded that more cellular level research, particularly mechanistic studies and toxicological investigations, will help researchers select the marine or freshwater model most appropriate to provide answers to their questions.
In light of the advances being made in use of these models in environmental heath research, it was recommended that an advisory group be formed to interact with the National Institutes of Health (NIH) . The responsibility of the group would be to keep agency leaders informed about research advances in the use of marine and freshwater models, suggest relevant programmatic initiatives, and aid in setting up separate study sections for targeted funding opportunities. The objective would be to increase the level of funding for investigations using these models, with the rationale that this would have a high payoff in advancing our understanding of the environmental and genetic contributions to disease. It was stressed that the uses of marine and freshwater models should be integrated into research with mammalian models and that toxicology training programs should include training in the selection of appropriate models from both dasses.
Other recommendations made for more effective use of marine and freshwater models in environmental health research centered on ways to enhance development and distribution of genetically manipulated organisms and to enhance the infrastructure for their use at research institutions. Users of fish models are often handicapped by being the principal animal care providers. This differs from the situation with users of rodent models, where multiple users benefit from university facilities and the support services of veterinarians. Additionally, the long-term culture of transgenic lineages can pose significant challenges. Infrastructure at research institutions appropriate to the increasing use of normal and genetically manipulated forms of marine and freshwater models is clearly needed.
Research to develop well-characterized, disease-free strains and ways to distribute these are also needed. Once generated, transgenic organisms can be best used by researchers trained in their use and in avoidance of diseases. These needs could be met by creating regional training and distribution centers and by agency initiatives that encourage collaborative studies. This concept was amplified by each of the focus groups, with features specific to zebrafish, other vertebrates, and-invertebrate models. The regional centers could.be set up partly by the regional user groups, but some support from the research institutions and state and federal agencies would be advantageous in aiding the exchange of models and training researchers to use them.
Individual researchers were urged to work with collaborators and with centers to achieve better communication about the advantages inherent in the use of marine and freshwater models. Better communication was among the primary ways mentioned that would aid in putting these models on an equal footing with traditional rodent models (when appropriate). Other ways were debated. Agency-supported initiatives, such as the recent NIH-wide Program Announcement that invites researchers to submit proposals that make use of the zebrafish model, were regarded very favorably.
It was recommended that marine/freshwater centers and specialized resource centers for this kind of research and training be restructured to have broader scope or increased in number or both. These centers would become more effective focal points for generation and distribution of needed research tools, such as isolated proteins, gene libraries, genetically enhanced models, and cell lines, and for training in their use. Great value was ascribed to the existing National Resources and Centers of the NIH that provide organisms, materials, and information for work with Caenorhabditis elegans, Drosophila me/anogaster, Aplysia, cephalopods, zebrafish, yeast, cultured cells, and molecular biology tools. These centers and the NIEHSsponsored Marine/Freshwater Biomedical Science Centers have Web pages and annual reports that provide in-depth information of current research. Reports and summaries that communicate advances being made with marine and freshwater models were also endorsed.
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